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ASSOCIATE CONTRACTORS

CONTRACT . DATA TO BOEING | DATA FROM BOEING
| GENERAL DYNAMICS "BASIC ©ELECTRICAL POWER|e REQUIREMENTS

SuU BS'YSTEN\' oECS/LSS o BASELINE DESIGN
MODULE o STABILITY ©SYSTEM DEFINITION

| AND CONTROL

| 'NASA-MSC
DOUGLAS ADVANCED © EXPERIMENT.LIST
SIVB NONE -
WORKSHOP |
o EXPERIMENT
DEFINITIONS

NASA-MSFC
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D2-114017-1

ALTERNATE PROFILES

INSERTION WITH INSERTION WITH
DIRECT ASCENT PROPULSION MODULE LOGISTICS MODULE

LOGISTICS VEHICLE
PARKING ORBIT

POWERED
FLIGHT

OPERATIONAL

= INS ®)
ALTITUDE INSERTION

INSERTION

SPACE STATION
HOLDING ORBIT AND
RENDEZVOUS ORBIT

bavioag UNCH 1 1gs,000 LB 248,000 LB 248,000 LB
APOGEE |
* PROPULSION o 10,000 LB 8,000 LB
. PENALTY . (LOGISTICS VEHICLE)
NET PAYLOAD 185,000 LB 238,000 LB - 240,000 L8
BOEING
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PAYLOAD VS ALTITUDE

ADJUSTED PAYLOAD
IN ORBIT '

aH00%

RADIATION SHIELDING

300§ (300 RAD PER YEAR)

SATURN V PAYLOAD

2-YEAR
PAYLOAD 200f
(1000LB) |

ON-BOARD PROPULSION

100} ACCUMULATED NET PAYLOAD
FROM LOGISTICS VEHICLES -

ALTITUDE (NAUTICAL MILES)
m " Wm»,.. M <~ x —— @ c ..,m

SYNCHRONIZATION PERIOD (DAYS)
| NOTES: .
© ONBOARD PROPULSION = I, = 300 SEC

| ® AVERAGE DRAG AREA =4000 SQ FT
BIEINEG | | @ 1970-71 TIME PERIOD ,

R
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D2-114017~1

CORMMUNICATION CONTACT TIME

ALTITUDE

482 KM
(260 N MI)

®
/ /\— ALTITUDE

400 KM
(216 N MI)

NOTES:
® COMMUNICATION ANGLE = 10 DEGREES
@ DISCRETE SITES

“ : ® SOUTH OF EQUATOR

i X NORTH OF EQUATOCR

! @ ORBIT INCLINATION 50 DEGREES

TOTAL CONTACT TIME (% MiSS.ION TIME)

BOEINIG SITE LATITUDE (DEGREES) |

.10
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3

EXPERIFAENT REQUIREMENTS
EARTH RESOURCES

) EXPERIMENT DEFINITION \
EXPERIMENT | EXPERIMENT | VIEWING NUMBER OF FREQUENCY OF |.DURATION OF | TYPE& CREW
TYPE NAME REQUIREMENTS | REPETITIONS | REPETITIONS | REPETITIONS | QUANTITY | skt
, PER YEAR : (MIN) OF DATA
PER REP.
C . S 15 oT10
LAND SURVEY METRIC, 10 AM TO 2 PM 700 benpac T ALY /
FRAMES
LAND SURVEY PANORAMIC 10 AM TO 2 PM 500 .1 70 2 ORBITS 15 PHOTO
SURVEY PER DAY 670 100
FRAMES
- 2 HRS AFTER 2 TO 10 TARGETS
anosuver | e | BRATE e | RS 3
SURVEY . SUNSET FRAMES
LAND SURVEY SYNOPTIC 10 AM TO 2 PM 500 1 TO 2 ORBITS 10 PHOTO /‘
MULTIBAND FER DAY 47100
SURVEY FRAMES
“EQUIPMENT DEFINITION /
EQUIPMENT - VOLUME WEIGHT POWER POINTING STABILITY [RESO- | COVER- ‘
(CUFT) (LB) (WATTS - AV.) | ACCURACY (DEG/SEC)  |LUTION| AGE .
‘ (DEG)
METRIC CAMERA 12 400 . 33 +0.5 0.05 30 M 392X 592 N MI/
PANORAMIC : . ’
) CAMERA 15 300 280 +0.5 0.05 0Mm 392 X 55 N MI B
\ ULTRAHIG He :
RESOLUTION 400 90C 2,600 - 0,001 0.0005 2.5m 5.5 X 5.5 N M
CAMERA - o ’ (
L SYNCHTIC j
: MULTIBAND 3.2 300 150 + 0.1 0.05 72 @ 1392 X 20C N M
CAMERA

LT ETR > ‘ e

11 : .
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EXPERIMENT REQUIREMENTS SUMMARY

REQUIREMENT
EXPERIMENT WEIGHT | VOLUME (CU FT) POWER
AREA (L8) messRizeD | UnmesstRizep |
ASTRONOMY 8,430 600 2,000 920
EARTH RESOURCES 3,460 60 1,360
1200
METEOROLOGY 1,265 - 60 630
PHYSICAL SCIENCE 1,360 100 830
‘ 700 -
ENGINEERING - 4,925 1,000 35
COMMUNICATIONS 6,190 100 1,000 60
BIOMEDICAL | 340 700 — 275
BIOSCIENCE 1,510 2,610 10 2,410
SUBTOTAL 27,480 5,910 4,230 5,620
* MOUNTING 7,800 — 4,330 -
GROWTH ALLOWANCE 8,820 — ,— -
TOTAL 44,100 5,910 8, 560 5,620
BIEINE

12
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- D2-114017-1

DATA RETURN REQUIREMENTS

i vyl - RETURN DISTRIBUTION ¢
DATA TYPE VOLUME EQUIVALENT —— —
PER DAY
WEIGHT (LB) | (cu FT) (LB/90 DAYS) | (BITS/DAY) ¢
FILM S 1330 | 58 . 6.6x1011 1330 ¢
EMULSION STACKS 62 ] — 62 ‘
MATERIALS : 25 1 — 25 SAMPLES ¢
. A 12x1d
BIOMEDICAL RECORDS 35 .. ] 8.5 X 10 35
BIOSCIENCE SLIDES, o 5 | | @
FOLDERS, VOICE | 330 7 10 - 330
DIELECTRIC TAPE 50 2 4.2X10° 4.2x10” (
MAGNETIC TAPE 1240 35 5.8 X 10° | 5.8X 10°
| " TOTAL 3072 05 | s.esx 10! 1782 6.0 10°

BOEITN G

@

14




D2-114017-1

FILM RADIATION SHIELDING

1000 =

90 DAYS
260-N MI ALTITUDE
50-DEGREE INCLINATION

i
!

o
(]

/—_- NO FILM DEGRADATION

FILM COMPLETLY
FOGGED

SHIELD WEIGHT (LB/SQ FT)

MICROFILM
(35 MM)

HIGH-DEFINITION

[.R. AERO (84B)
<4} AERIAL (3404)

 EKTACHROME

-4 TYP [l (SPECTROGRAPHIC)

<4 PAN-X (3400)

FILM SPEED (AEI)

BOESAEL 5424 HIGH-SPEED [ .R. (AEl 127)

15




D2-114017-1

EXPERIMENT EQUIPMENT

EARTH RESOURCES
GENERAL REQUIREMENTS : NADIR ORIENTATION CAN VIEW THRU WINDOW

1 " 1 .
2 l.
2I8” ! E
HARD MOUNT W §
2 REQUIRED ; :
-L- ,\\‘r\\"\;/!: /'v : y
i = — : E i 42" i
| : — |

'HIGH -RESOLUTION

TRACK 30° §
FROM NADIR [

- , HARD MOUNT

- ULTRAHIGH-RESOLUTION POINT CAMERA SYNOPTIC MULTIBAND CAMERA
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EARTH SENSOR VIEWING REQUIREMENTS

: VIEW DUTY
TYPE F.O.V. ANGLE ACCURACY CYCLE COMMENTS
. |STAR CALIB REQD.
CAMERAS 27074 | +1/°NADR |  £0.1 1070 15 MIN 150 ME CAMERA
(6) - PER ORBIT
‘ 70 0.5 DEG OPERATION CONCURRENT
ULTRAHIGH = | 670 30 MIN AUTOMATIC EARTH
RESOLUTION 1.2° Ikée\o%w:gm 30 ARC SEC | PER ORBIT TRACKING . INST.
JELESCORE - INTERMITTENT CHANGES REQD
ALY 41 .
SPECTROMETERS o 0 ‘ 10 MIN PER
1(3) E.R. 2 TO 80% + 27 NADIR + 1.0 DEG ORBIT COOLING REQD
' COOLING REQD
- CONCURRENT
RADIOMETRR | + 2° +7.5° NADIR | +1.0DEG gJRg?lTN PER OPERATION WITH
- IMAGING SYSTEM
& SPECTROMETERS
IMAGING o 40° | 5 MIN PER  OPERATES WITH
SYSTEM &0 407 NADIR | 0.5 DEG ORBIT RADIOMETER
SPECTROMETERS e 150 [(1)TRACKS260°] | & 1 SWEEP DETECTOR COOLING
@ mer, 1 2 TO1T ohceeper 50| 5O MIN. PER DAY REQD
: 4 STAR TRACKS | » TRACKS STAR AS
REFRACTING 1.0° 2-AXIS .. | +0.5DEG |PER ORBIT ONGE|  VIEWED THRU

GIMBAL | A DAY HORIZON

EBODESRLE
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EXPERI%MW EQUIPRAENT

ASTRONOMY

- 40-INCH CASSEGRAINIAN TELESCOPE WITH
HIGH-DISPERSION SPECTROGRAPH MOUNTED
(3000 TO 8900A)

HIGH-DISPERSION HIGH-DISPERSION | LOW-DISPERSION , LOW-DISPERSION

IR SPECTROMETER UV SPECTROMETER . UV SPECTROMETER SPECTROGRAPH
(0.79 TO 15 MICRONS) (900 TO 4500A) } (900 TO 4500A) (4000 TO 7000A)
I ESA &

- 18
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ASTROMNOPAICAL SENSOR VIEWING REQUIREMENTS

TYPE F.O.V. ACCURACY DUTY CYCLE COMMENT
VIEW ANGLE
20" SCHMIDT 10 DEG 0.4 SEC CONTINUOUS MAPPING | REQUIRES
TELESCOPE VIEW ANGLE 90 DEG INSTRUMENT
FROM SUN CHANGES
40" 11.7 MIN. 0.1 SEC CONTINUOUS MAPPING | REACQUISITION OF
CASSEGRAINIAN VIEW ANGLE 90 DEG CERTAIN TARGETS
TELESCOPE FROM SUN ' FOR 3 TO 4 CRBITS
40" X-RAY AND 1.0 DEG 0.05 SEC APPROXIMATELY INTERMITTENT
GAMMA-RAY 10 % PERIODS OF
TELESCOPE ACTIVITY
40" X-RAY
TELESCOPE 1.0 DEG 0.05 SEC APPROXIMATELY INTERMITTENT
: 10% PERIODS OF
. ACTIVITY
SOLAR 11.7 MIN. 0.1 SEC CONTINUOUS TRACK REQUIRES
TELESCOPE OF SUN DWRING INSTRUMENT
DAY : CHANGES
20" 1.0 DEG 0.4 SEC CONTINUOUS TRACK POINTING STABILITY
CORONOGRAPH OF SUN DWRING DAY OF 0.01 TO 0.02
ARC SEC
SOLAR MONITOR| 10.0 DEG 0.05 DEG | CONTINUOUS TRACK VIDICON FOR
TELESCOPE OF SUN DWRING DAY TV DISPLAY

GENERAL REQUIREMENTS i
® TWO-AXIS GIMBAL FOR TRACKING
@ NC EVaA FOR Filv CHANGE |
® POINTING ACCURACY NOT PROVIDED BY

STATION

ELTESA L

19
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ANTENNA REQUIREMENTS

20

TYPE QTY. F.O.V. ACCURACY SIZE COMMENTS
PARABOLIC VARIES WITH | 4 j0 70 1.0° |3-FTDIAMETER TO| 5 EARTH
(POINTING) 6 DIAMETER - - 30-FT DIAMETER 1 SYNC. SAT.

: 10.05° YAW
SIDE-LOOKING | | LAND 3 gt
S ADAR  EOVERAGE 1.0° PITCH & 27' X 4
ROLL
FIXED 4 | HEMISPHERICAL COMMUNICATION
Fhou o ELECTRON BEAM
MOUNTED 0 ety ‘
) | 2 | PHASED ARRAY 0.5 2'X2'X8 FORMING
FIXED 4
(EXTENDIBLE 2 SPHERICAL 30" STEM LONG-RANGE
BOOM) ' BOOM ~ H.F.
DEPLOYED , | EARTH TARGETS 0.01° 200* DIAMETER iﬁ'}ﬁ@g%
(TETHERED) & SYNC. SAT. 50" SPHERE , CONTROL
BOEINEG
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EXPERIMENT EQUIPMENT

BIOSCIENCE DECK
' I

RAT F/‘iClLITY

RAT FACILITY .

\ LAB BENCH AND
ASSOCIATED EQUIPMENT
\_/

f‘"""""w'llﬂ'“'

" -

: FOOD
?-ggANK:AL WALKWAY FOR RATS,
FLIES,
AND

AREA AND COLD———LSCINTILLATIONTAND
. STORAGE COUNTER STERILE LAB

! y ' MISC. EQUIP. SPECTROGRAPH
: XRAY
| | WORKING
WORKING AREA. '
AREA /
BOEING o

21

\WORKING AMBIENT CENTRIFUGE | pACTERIA
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D2-114017-1

BASIC WORK /REST SCHEDULE

EXERCISE .5 — | T CONTROL
| PERSONAL HYGIENE 1.5 STATION
g EAT (1.5)\ & MAINT. (AV)

WORK DAY | SLEEP 7 T CFREE TIMES] EXPERIMENTS
(5/WEEK) | (eL.Eg) — % z;gggél (5.2) & (av) (5.2) | @D

PERSONAL ACTIVITIES
- (16.7)

,, EXERCISE .5
| PERSONAL HYGIENE

1.5 EXPERIMENTS (AV) (1.9) '
EAT -
- Q. 5'\ ,
REST DAY | steer—— RN FREE TIME S
(2/WEEK) §5 (8.0) __————-————______/ &;zi: 82 e

—PERSONAL ACTIVITIES B
(20.0) | ,
: CONTROL

’ STATION & MAINT. (AV)
,;yv.w.... v ,A,a,.-.. oo v_','vx"r pE e r..,,.,\ woyagvomrs ;. A g ,u.gg,w. oo ‘vl‘.u,,,“.., oy .,3. w ..‘ T K ‘_‘.,:» ot 60 .,AA«.«..r ...,‘..,‘.‘a-‘,m.‘.‘x,p,‘,;
, . TIME (HOURS)
B ESN L |

23
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CREW EXPERIMENT ASSIGNMENTS

REQUIRED CREWMEN
TIME
EXPERIMENT AREA ( MAN YEARS) PRIMARY BACKUP
A. ELECTRONICS ENGINEER
ENGINEERING 0.3 LASER/OPTICAL, CONTROLS, F B
INSTRUMENTATION, f, & !
MEDICAL TECHNICIAN
B, ELECTRICAL/MECHANICAL ENGINEER
EARTH RESOURCES 0.8 PHOTOGRAPHY, ASTRONOMY, AR
- ELECTRICAL POWER, ECS/LSS,
STRUCTURE, & STABILIZATION &
METEOROLOGY , 0.2 CONTROL A, E
‘ C. MEDICAL DOCTOR
BIOMEDICAL 0.7 PHYSIOLOGY, BIOMEDICAL, & A, D
S PSYCHOLOGY
D. PHYSICAL SCIENTIST
BIOSCIENCE 1.6 Ph D BIOLOGY, BIOCHEMICAL, C, A
PHYSICS, & CHEMISTRY
ASTRONOMY 0.8 E. PHYSICAL SCIENTIST B, F
ASTRONOMY, METEORQOLOGY,
PHYSICAL SCIENCES 0.2 GEQOLOGY, & PHYSICS A, F
i F. ELECTRICAL ENGINEER - COMMANDER
COMMUNICATIONS * 0.7 - NAVIGATION, COMMUNICATIONS, A B
NAVIGATION ) CONTROLS, ELECTRICAL POY/ER, !
' & ECS. 1SS - .
TOTAL 5.3
EBTEIAE

24
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D2-114017~1

PRELIMINARY CREW SIZE CHECK
(l-YEAR MISSION) _

TOTAL EXPERIMENT MANHOURS 10,102

MAXIMUM AVAILABLE EXPERIMENT TIME - | 9,282
(1.9 HOURS/REST DAY-MAN)
(5.22 HOURS WORKDAY-MAN)

EXPERIMENT TIME LOSS | —7143
(0.47 HOUR/DAYIMAN)

* NET AVAILABLE TIME L 8,539

LT EIA &
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D2-114017-1

SUBSYSTEM STUDY APPROACH

® REQUIREMENTS
® COMPETITIVE CANDIDATES
@ AVAILABILITY, COST, WEIGHT, VOLUME

@ COST EFFECTIVENESS  COMPARISON |
TOTAL COST = 2 $ R&D + $ HDWE + $ OPNS + $ TRANS

TRANSPORTATION COSTS =
INITIAL LAUNCH ~(SIC + SII) = $356 PER POUND -

RESUPPLY -(SAT 1B) = $1,083 PER POUND

B EIAN &

31
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COMMEJNICATIONS & DATA MANAGEMENT SUBSYSTEM

EMERGENCY
‘ KEy . _ HARDLINE N EVA
. ; VOICE BIOMEDICAL g
ee o[ CONTROL
: UNITS
EXP..  ENGR. ————n
DATA  DATA. ‘ . . Y
: CENTERS TRANSCEIVERS *
R . S
| SIGNAL i 'L_L:-_____
| CONDITIONING ' i
CoUNIT 5
N/ LA A A
T T oaa V7 0 Ve ! fanill |
\ IR s I} s-BAND POWER —q
' pATA e STORAGE 1% pre- Ile> TRANSPONDER [[€*]  AMPLIFIERS <
il lisussystemi| | [ | |
I MANAGEMENT I |20 7 | | moputation!t | N —
i SUBSYSTEM ! S IPROCESSOR l
. ‘ . . :
| ‘ J ! C-BAND )
o o o | ] TRANSPONDER <
t VI 3 Y l :
v |
e B |
: | KEYBOARD , UP-DATA | RENDEZVOUS
| DIGITAL ! ENTRY | RECEIVER | RADAR g
{ COMPUTER & ¥ TRANSPONDER
L | PRINTOUT ' 'DECODER | (GEMINI)
] N | [L_{> REAL-TIME
‘ ' T T 53 COMMANDS
y
g
?%H@L : % | . ‘HARDLINE EVA
SUBSYSTEM TV
UNIT ] .
! DISPLAY L 1| -
ve o APOLLO
v CONITROLS 4 ————=— MODIFIED APOLLO
EXPERIMENTS weeosans N EW

EBLEIN G

33
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| 1 PRELIMINARY COMMUNICATIONS REQUIREMENTS
| 1077 '7_ '

,‘ AILLLLLUL
~ AR

o

>..
<
[}
o
S
(o'
(V)
=
= :
8 2.9X10 ,
10 ‘

‘ ENGINEERING
DATA

<

10
SOESNEG




D2-114017-1

COMMUNICATION ALTERNATES

APOLLO CARRIER FREQUENCIES s
2272.5 MHz 2277.5 MHz | 2282.5 MHz 2287.5 MHz
CSM TV OR DATA UFM | IU/LM FM OR PM CSM PM
NO MOD | NO MOD
CANDIDATE 1| [V NOT NOT RANGING, VOICE, -
51.2 Kbps & analog |
MODIFY :
CANDIDATE 2| OF NOT NOT RANGING, VOICE,
N4 USED USED AND 128 Kbps
128 Kbps & analog
MODIFY: MODIFY: MODIFY: SAME AS
CANDIDATE 3 2.048 Mbps 2.048 Mbps 2.:048 Mbps ABOVE
OR
v
EOEINEC

35
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D2-114017-1

COMMUNICATIONS REQUIREMENTS /CAPABILITIES

1012

| DO

1.3X10

\\\\\\\\\\\\\\ CANDIDATE 2

108N EXPERIMENT DATA
107§ NO REDUCTION \
k\ ZZNANNEE NS SSRSSRSSNSN N NN\

ca ,/6'.9’)(

> N s, //,/] 9,-'//"'ff‘fiv«/'/Cl/i.?'?f///’/"//",'//;?f/,’z‘//,’/,‘if;z'/3; S A
= YA I I e
o / ,’/gi’//////;.x,’ S L
o 109 000 EXPERIMENT DATA 0000 ettt = CAND [ DATE 1
o 0 (WITH SELECTIVITY) 0 0 i
Yy ’7/ SIS IS IS LSS //-///."/ S //’,(///4"/7//' s )
w | p / ”/ // ,/// ///, /,/:’/ﬂ,///// ///// ///,,;/ ,,’_///_/ //‘/// /,/ ///////.
- Y, 7 / 7 ISR '7/ VA /:/// 7 ,// 0
— ; //// 7 //f //////// //// /,/,,/////// 0, ///{,; /;j/
m ] 8//////////11 111111 P /’// L // ///// //’/1//1)1'1/1/

10° 2.9 x 10

ENGINEERING -
DATA

g

. @ EARTH ORBIT, 260 N MI ALT., 50-DEGREE INCLINATION
@ AAP GROUND NETWORK
© STATION CONTACT TIME = 3.2 HOURS/DAY AVG.

BOoOEING
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D2-114017-1

COMMUNICATION AND DATA MANAGEMENT SELECTION

7.1%x10'°

1250

1380

885

POWER
(WATTS)
&1 2 ( co3 AVAILABILIT
_. %6 | (MILLIONS ABILITY
CANDIDATE | DATARATE |WEISHT| 25| 2 FOR FOR
- - (LB) =2 g ONE FLIGHT) | 1971 FLIGHT
| 1.2 %107 468 | 770 | 455 94.5 YES

193.6

YES
(SOME RISK)

BEESANG

37




D2-114017-1

DATA TRANSMISSION CAPABILITY

|  MSFN MSFN
I MSEN E +

ADVANCED SGLS
1(12 STATIONS) 4 SHIPS 11 SHIPS | (SEPARATE LINK)
20 Mbps. — |

J
APOLLO:
11 EXTENSIVE

_— 5272 Mbps -2 X1 T MODIFICATION

_—

1.152 Mbps | SELECTED

UNMODIFIED
0.1024 Mbps APOLLO

BITS TRANSMITTED PER DAY

AR

HOURS OF TRANSMISSION PER DAY

LTV EIA &>

38
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D2-114017-1

CREW SYSTEMS SELECTION (CONT)

'CANDIDATE WEIGHT (LB) | VOL (CU FT) | AVAILABLE

| SHOWER T Y 701
PERSONAL

LY G IENE WET SUIT 471 ** 120 69
PADS 704 37 69
~ FIRSTAID 60 5 67
MEDICAL +DJAGNOSIS 200 57 71
PROVISIONS + THERAPY 335 05 71
| +SURGERY 800 227 75
PRESSURE APOLLO BLK 11 2 502 236 69
SUITS + VA SUIT 3,458 EE 71
| ‘SINGLE USE 372 85 70
LIVING MULTI-USE 764 176 70
| PROVISIONS PRIVATE USE 1,925 341 70
| ' MIXED USE 675 206 70

»*  INCLUDES 250-LB PENALTY FOR H,0 RECLAMAT ION

2
BOEING |

41
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- ENGINE CANDIDATES

D2-114017-1

CIRCULARIZATION

REBOOST

RATED ENGINE
CANDIDATE THRUST
ENGINE (Ls)~ | BURNTIME | REQUIRED |PROPELLANT| REQUIRED PROPELLANT | WEIGHT
(SECONDS) | BURN TIME | WEIGHT (LB) | BURN TIME | WEIGHT (LB) L8
MARQUARDT 100 1,000 5,750 8,230 1,500 2,140 18
R-4D (EACH) 3 '
(4 REQUIRED) :
LUNAR MODULE | 10,500 1,000 219 7,550 60 2,000 390
DESCENT ENGINE
RESISTOJET 0.01 | CONTINUOUS| (INSUFFICIENT THRUST) | CONTINUOUS| O (ECS WASTE) ;
LUNAR MODULE | 3,500 525 658 7,550 1”71 2,000 202
ASCENT ENGINE

T>> MARQUARDT DATA INDICATES AN ENGINE LIFE OF MORE THAN 12,650 SECONDS.

BOEING

7




D2 114017-1

PROPULSION SUBSYSTEM ALTERNATES

ATTITUDE THRUST
ENGINE TANKS | CONTROL CONTROL

ALTERNATE 1 | BSM SCS THRUSTERS 4 MARQUARDT R-4D | NEW SPACE SPACE
. STATION | STATION

ALTERNATE 2 | LOGISTICS SPACECRAFT | 4 MARQUARDT R-4D | APOLLO| LOGISTICS | LOGISTICS.

SCS THRUSTERS SPACECRAFT | SPACECRAFT
ALTERNATE .3 SPACE STATION 1 LUNAR MODULE NEW | SELF- SELF-
’ PROPULSION SYSTEM DESCENT ENGINE CONTAINED | CONTAINED

‘ALTERNATEy 4 | LOGISTICS SPACECRAFT . 1 LUNAR MODULE NEW LOGISTICS LOGISTICS
‘ PROPULSION DESCENT ENGINE SPACECRAFT | SPACECRAFT
i | .

i !
] : |

B EITA L

’

45




D2-114017-1

 PROPULSION SELECTION

ALT ERNATES

ADAPTABILITY

EXISTING EQUIPMENT
|(MILLIONS OF $)

COST *
R&D + 1 UNIT

AVAILABLE
FOR 1971
FLIGHT ?

BSM 5CS
THRUSTERS

LOGISTICS S/C
SCS THRUSTER

SPACE STATION
PROP. MODULE

TR T

CIRCULARIZATION

Il PRO

{ LOGISTICS 5/C

COMPLEX

COMPLEX -

GOOD

NEW TANKS
YES

NEW STRUCTURE
AND TANKS

16.8

16.8

80.9

+ YES

YES

| NEW STRUCTURE ' ’

. AND TANKS
G A L0100 TR, Y DT 08 DA AN L ERHETIE AR 8000 120 e, 1 LGB T R B Y SO 0 300 A a2 A R T T PRI e

T N A A

fBsm s
§IHRUST
LOGISTICS S/C
SCS THRUSTER

REBOOST

SPACE STATION
PROP. MODULE

LOGISTICS S/C
PROPULSION

e Y B T S T T Y R T ST 1

GOOD -
(POOR FLEXIBILITY)

CONFIGURATION
PROBLEMS

POOR

YES

NEW STRUCTURE
AND TANKS

NEW STRUCTURE
AND TANKS

2.2
4.8

4.8+

e e e AT e e TSR T O e Ty R S S 14
/ ( i
NEW (OR ADDITIONAL ‘
B

TANKS i
T o R A e AR R e e e o TR B e P TSET

YES

B EIA &

* COSTS ARE INCREMENTS TO PROVIDE REQUIRED FUNCTION,

46
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D2-114017-1

'BSM SUBSYSTEMS

ELECTRICAL POWER

STABILITY & CONTROL

ENVIRONMENTAL CONTROL
AND LIFE SUPPORT

® COy REMOVAL

® 0, SUPPLY
; @ WATER MANAGEMENT
B

B ESN L

47




D2-114017-1

ELECTRICAL POWER SUBSYSTEM COST
10 KW, 2-YEAR MISSION

2.8

2.8¢

FUEL CELL SYSTEM
(H2-O2 CRYO-GASEOUS)

N

2.4}

90-DAY RESUPPLY

2.0}

N
o

FUEL CELL SYSTEM

BOTH 90-DAY TANKS)

1.6

| 365-DAY RESUPPLY

TOTAL COST (BILLIONS OF $)

"SOLAR ARRAY SYSTEM
(8-Mil n/p Si CELLS,

Ni Cd BATTERIES) -\
7 .

NUMBER OF MISSIONS NUMBER'OF MISSIONS

TOTAL COST (BILLIONS OF $)

SOLAR ARRAY SYSTEM
(8-Mil n/p Si CELLS,
/Ni Cd BATTERIES)

|

B ETA &

48




D2-114017-1

STABILITY & CONTROL SUBSYSTEM

ORIENTATION
T ESTIMATED
RE
QUIREMENT BELLY END | ORBIT SCS CAPABILITY REMARKS
% DOWN DOWN NORMAL
o PROBABLY
rcCUracy PNTG -+ 0.1 DEGREE <0.5 DEGREE CAPABLE OF
RATE 0.05 DEGREE/SEC <0.05 DEGREE/SEC HIGHER
§ ' : ACCURACY
DISTURBANCE ‘ |
OPERATION ON
MOMENTUM | 816 v ABOUT .
, ,050 1,720 2 CMG's
) oy 2,000 | ASSUMED
1/2 ORBIT)
@ PROPELLANT | | E?ﬁé#‘?&
fﬁgg”{;‘g’o"‘ 270 368 | 230 ADEQUATE (WITH | cOMTROL JET
; /90- RESUPPLY) |
@ ~ RESUPPLY) | 'LDLFC;E&AIAB:LITY
MISSION CMG LIFE LIMIT,
% e TION 2 YEARS 1 YEAR _ |"REACTION CONTROL
@ | JET RELIABILITY
‘ BOEIAN G : )

49 .




D2-114017-1

ENVIRONMENTAL CONTROL SUBSYSTEM COSTS |
CO2 REMOVAL — O2 SUPPLY {:

100

: : SABATIER
7 + MOL SIEVE '\
RESUPPLY | 80 HI PRESS
: \ GAS + MOL
~Hl PRESS 70} SIEVE
GAS + MOL B <
SIEVE

100

90 &

80 |

70

60 /

90-DAY RESUPPLY

sof— !
304 %

COST (MILLIONS)
COST (MILLIONS)

CRYOGENIC STORAGE

- \. + MOL SIEVE
CRYOGENIC STORAGE

l, -7 + MOL SIEVE

O ‘:’““" T S I V»'"»‘a‘?ﬂ‘m“--»“"“ R B T P e “, T T R I I T I I,
0 1 2 3 4 5 ‘ 0 0 1 2 3 4 5

NUMBER OF MISSIONS NUMBER OF MISSIONS
NOTES: N '
o WATER USED FOR SABATIER MAKEUP
©POWER COST 0.79 LB/WATT

BOEING eNO SPARES

50
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D2-114017-1

ENVIRONMENTAL CONTROL SUBSYSTEM PROGRAM COSTS

WATER MANAGEMENT

1100 g

90-DAY RESUPPLY

I-YEAR RESUPPLY

90

80| STORED WATER

70{

60 STORED WATER 60
| | 50§
MULTIFILTRATION
+ STORED WATER

COST (MILLIONS)
COST (MILLIONS)

MULTIFILTRATION
+ STORED WATER

VAPOR COMPRESSION

& AIR EVAPORATIO_N

408

. 30§

20

VAPOR COMPRESSION 104
& AR EVAPORATION

' NUMBER OF MISSIONS ‘ NUMBER OF MISSIONS

BETEIA L WATER PROCESS OR USE RATE 78.8 LB/DAY’
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D2-114017~1

| ON-BOARD CHECKOUT SCHEMATIC
COMPUTER. . A :7

DATA ' P DATA P COMMUNI-
MANAGEMENT ! VEHICLE IMANAGEMENT CATION
SUBSYSTEM et SUBSYSTEMS |SUBSYSTEM SUBSYSTEM
‘ 'd EXISTING
ADDED FOR
| ; ON-BOARD TEST
| ‘ ‘ > i/\\A/’\lTTRC& REQUIREMENTS
v ¥ ? =
MANUAL |
DISPLAY I:EOS,T\,TROL ' $ STIMULI
STATION
- ‘
. DATA
—|  CONVERSION >l ,
’ UNIT <.

T ESTA &

54




ON-BOARD
CHECKOUT
PANEL

EETESNE

D2-114017-1

i

GO /NO-GO

L1 | L) [
————=INPUT

CITTTT 19000

CHANNEL | A

L1 L) O

CHANNEL 22—

"“‘“COMPUTER DATA—
(1] m'l EE [ 1

__DISCRETES

FUNCTION GENERATOR

s |08 DB ow

DISCRETE 1

(=)

R

DISCRETE 2

3 l 8@ &

MONITOR DATA CONVERSION
I/Lo "/ ‘l . y ’Oi A ’ . ’.A. .
N0 3 @ ) ! {0)

—CHANNEL 1— & AT é)) /CI | b /
INPUT m) '1 .@, )

tCHANNEL©1 NS

COMPUTER DATA REQUEST

4623330338838 84

—CHANNEL 2—




D2-114017-1

TYPICAL MAINTENANCE REQUIREMENTS

NUMBER OF SCHEDULED

MEAN DAILY

56

MAINTENANCE TASKS | Fianqr e A O MAINTENANCE
BY INTERVAL (DAYS) M Umey TIMES (MIN./DAY)
SUBSYSTEM DAILY |WEEKLY ﬁAYONTH' é”éﬁﬁ?’sﬁ’}fms) SCHED. gcr:\lﬁso_ TOTAL
LIFE SUPPORT 9 2 8 15 59.7 9.4 69.1
COMMUNICATIONS 97 1.2 4.6 5.8
CREW ! 2 4500 53.3 0 53.3
ELECTRICAL POWER 500 2.6 0.6 3.2
INFLIGHT TEST ] 1 36 1.4 2.3 13.7
PROPULSION 265 18.7 1.0 19.7
STABILITY & 45 0 2.9 2.9
CONTROL
STRUCTURE 1 9000 8.0 0.1 8.1
TOTAL 2 3 12 154.9 20.9 | 175.8
BOEING




D2-114017-1

TYPICAL SCHEDULED MAINTENANCE TASKS

SUBSYSTEM

ITEM

INTERVAL

TASK

INFLIGHT TEST
LIFE SUPPORT

CREW

LIFE SUPPORT
LIFE SUPPORT

LIFE SUPPORT
LIFE SUPPORT
LIFE SUPPORT
LIFE SUPPORT

CREW
.| INFLIGHT TEST

CONSOLE DISPLAYS
LIFE SUPPORT SYSTEM

SPONGE, DISINFECTANT,
VACUUM CLEANER

URINE FILTER

LIFE SUPPORT SYSTEM

CHARCOAL FILTER, GAS
CATALYTIC CARTRIDGE
MASS SPECTROMETER
LIFE SUPPORT SYSTEM

FIRE EXTINGUISHERS
INDICATORS, DISPLAY

DAILY

WEEKLY

MONTHLY

CHECK & RECORD READINGS
GENERAL GROSS CHECKS

GENERAL INTERIOR
CLEANING

REPLACE FILTERS (2)

GENERAL INSPECTION

REPLACE FILTERS (4)

REPLACE CARTRIDGES (4)

CALIBRATE

CHECK INSTRUMENTATION,
OPERATE MANUAL VALVES

INSPECT

REPLACE LAMPS (3)

L ETESA &

57




SPARES WEIGHT (POUNDS X 1000)

D2-114017-1

SPACE STATION SPARES WEIGHT

UNSCHEDULED MAINTENANCE

INITIAL SPARES

PROBABILITY OF MISSION :
SUCCESS FOR 360 DAYS = 0.99

SPARES USED

— MAXIMUM
— 95%

— MEAN

ETESNE

RESUPPLY INTERVAL (DAYS)

58




D2-114017-1

SIGHRIFICANT HAZARDS

HAZARD

SOLUTION /WORK-AROUND

e POWER SUBSYSTEM FAILURES

® EC /LSS FAILURES
® METEOROID PENETRATION OF PRESSURE HULL

o ATTITUDE CONTROL SUBSYSTEM FAILURES

@ FIRE, EXPLOSIONS, PRESSURE RUPTURE

® FUMES AND/OR CONTAMINANT
ACCUMULATION

© RENDEZVOUS AND DOCKING OPERATIONS
14

- @ RADIATION

© EMERGENCY POWER SUPPLY

© SPACE SUITS AND UMBILICALS OR PLSS
© COMPARTMENTATION
® HIGH-PRESSURE REPRESSURIZATION GAS

© BACKUP OR EMERGENCY MODE

© ELIMINATION OF IGNITION SOURCES
& COMBUSTIBLES

¢ ISOLATION AND/OR CONTAINMENT

® DUMP TO VACUUM PERIODICALLY
© SPACE SUITS & PLSS

o LOCATION OF MISSION=SENSITIVE ITEMS
o OW~-VELOCITY MANEUVERS

o SHIELDING

BEESNE

59




D2-114017-1

MAJOR SAFETY REQUIREMENTS

e SPACESUITS AND PLSS'S AVAILABLE—AIRLOCK AND /OR TUNNEL
o ABORT VEHICLES AVAILABLE > |
®  SEPARATE EMERGENCY POWER AND ECILSS
o EVA MINIMIZED
‘e TRAVEL DISTANCE TO SHELTER /ESCAPE MINIMIZED
o ENERGY SOURCES OUTSIDE PRESSURE COMPARTMENTS

e STATION SUBSYSTEMS NOT DAMAGED BY VACUUM CONDITIONS

BTETNG

60
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D2-114017-1

MAJOR GROUND RULES

6-MAN CREW | |

6-MAN APOLLO MANNING MODULE

3-MAN APOLLO OR "ERV" USED FOR EMERGENCY REENTRY

ZERO GRAVITY | |

METEOROID P; = 0.9%9 (2 YEARS) |

MAXIMUM RADIATION DOSE: 300 RAD (1 YEAR)

AT LEAST TWO COMPARTMENTS CAPABLE OF SEPARATE PRESSURIZATION

RESUPPLY INTERVAL

90 DAYS | RESERVES BASED ON 20% USE RATE FACTOR
, 1+ YEAR | & 27 DAYS ALLOWANCE FOR LATE LAUNCH

© ¢ © © ©6 © © ©

BOEING

62
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D2-114017-1

BASELINE CONFIGURATION
(EXTERIOR FEATURES)

WEIGHT STATEMENT

——————— \.— STA 3841
NOSE CAP /\ NOSE FAIRING 1,750
—_— | ~ SLA 3,800
| - INSTRUMENT UNIT 4,150
ORBITAL ‘ BASIC S/S MODULE 25,800
SPACE | ADDITIONAL BSM EXPENDABLES 10,272
STATION | e PRESSURIZED STRUCT. 30,790
— STA 2519 : ERV & COMPARTMENT 5,250
' | AFT INTERSTAGE 10, 470
- - PROPULSION MODULE 11,165
‘ STATION S /S | 1262 1226
' CONTINGENCY (25%) ,255
— STA 1564 EXPERIMENTS | 44,100
S IC TOTAL 188,965
UNALLOCATED 59,035
—STA 115.94 248,000

! 9

BOEING

64
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D2-114017-1

BASELINE CONFIGURATION

( INTERNAL ARRANGEMENT)

4
|

ORIENTATION EARTH-BELLY DOWN
PRESSURIZED VOLUME: 15,388 FT
UNPRESSURIZED VOLUME: 16,300 FT°
GROSS FLOOR AREA: 1,662 FT2

e EC/LSS
¢ POWER
e SCS

A

\

7 N\ \

¢ C & C STATION

* MAINT. FACILITY
¢ ELECT. LAB.

¢ STORAGE

» CREW QUARTERS

* PERSONAL HYGIENE
¢ SHOWER

¢ CLOTHES DRYER

*WARDROOM

«GALLEY
+CLINICAL LAB .
*GYMNASIUM « PHYSICAL SCIENCES
«STORAGE -~ i o« CAMERA '
S, +BIOSCIENCE

FILM PROCESS LAB
o SUIT STORAGE

& CHECKOUT
*PLSS STORAGE

ERV STOWAGE

EVA AIRLOCK

L

BOEING

65




D2-114017-1

BASEL!NE RESUPPLY VEHICLE

WEIGHT STATEMENT

COMMAND MODULE
PROPULSION
PROPELLANT
INTERSTAGE

CARGO MODULE STRUCT.
CARGO

! \

/ — \ - CONTINGENCY (25% -
- . PROP. MOD., INTERSTAGE,

/ \ CARGO STRUCTURE)

! o T l |
| t TOTAL
L/\/\/" e~ | |
SETEIA & |

66

13,000
3,217
3,360
1,330
2,710

12,319

1844

37,900
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D2-114017-1 -

STUDY SELECTION FLOW

DESIGN
LAYOUT
STUDIES

WEIGHT
VOLUME
ACCESS
TRAFFIC
DOCKING

BASELINE

CONFIGURATION

ESCAPE
UTILIZATION
SENSOR

90006066

ETESRE

G e

MOUNTING

KEY TRADE
STUDIES
@ ORIENTATION

® DIAMETER
® ATMOSPHERE PRESSURE

@ MANNED/UNMANNED LAUNCH

@ RESUPPLY VS NO RESUPPLY
® SUBSYSTEM MODULARIZATION LEVEL

68

ALTERNATE

CONFIGURATIONS

B

CONFIGURATION
SELECTION

4
EVALUATION
CRITERIA &
DATA
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D2-114017-1

INITIAL ORIENTATION SCREENING

SUN ORIENTED

STAR
ORIENTED

END TO EARTH PARALLEL TO

il (ROLLS)

S/C
ECLIPTIC -

»

%IORMAL TO*SUN
**
-+ SPACE

OSUN kS/c O SUN OSUN
© D
©) 0
X
NORMAL TO * BNORMAL TO LOCAL RBIT
ORBIT PLANE * “¢pace § VERTICAL pN&mA(kgﬁs? B
R 7 1

Jog

| s/c ¢ IN ORrsIT

EARTH PLANE (ROLLS)

BOEING

SUN
/‘ @

o

NORMAL TO ECLIPTIC

¥* ¥*
*

56.
X

SUN

EARTH POINTING AT
SUNRISE &SUNSET** P

SPACE

SPACE

Osun
’/

o

*
*SPACE

END TO SUN
MER
SPACE
SUN
S

==

END TO EARTH & $/C
PARALLEL TO ECLIPTIC

SUN

g

NORMAL TO oaan: ¥
PLANE SPACE

SUN

%

EARTH

%

EARTH POINTING AT
NOON & >
MIDNIGHT SPACE
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CANDIDATE MODES

L]

—
A

p g

(4

ITARY

D g 7

MODE 1 .. ~ MODE3 ' MODE 17
BELLY DOWN END DOWN NORMAL TO ORBIT PLANE
S C ¢ INORBIT PLANE - S 'C ¢ IN ORBIT PLANE S “C ROLL TC TRACK SUN
ORBIT KEEPING FUEL , N )
(LBS PER 90 DAYS) 907250 200,300 200 /300
’ CMG FT LB SEC ,
O N TUM 1,050 86 1,720
R C FUEL (LBS
PER 90 DAYS) 270 368 230
CELESTIAL <HEMISPHERICAL VIEW > HEMISPHERICAL VIEW < HEMISPHERICAL /IEV.
SENSORS 2-AXIS GIMBAL TWO-AXIS GIMBAL : TWO-AXIS GIMBAL
SCLAR : ' SINGLE-AXIS GIMBAL (COARSE POINTING®
NS ORS , TWO-AXIS GIMBAL TWO-AXIS GIMBAL | WO FINE PANTING
C EARTH FIXED (COARSE ‘ c TN > - on
LR T FIXED (COARSE POINTING) © 360° TURRET REQUIRES
¥
s TWO-4XIS GIMEAL | TVWO-AXIS GIMBAL : ONE-AXIS GIMBAL
TERAAL COMPATIBLE WITH BEST - COMPATIBLE WITH COMPATIBLE WITH
ERMA INTEGRAL RADIATCRS » {NTEGRZL RADIATCRS INTEGRAL RADIATCRS
LT E T L
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D2-114017-1

TYPICAL VOLURME REQUIREMENTS

(

EQUIPMENT VOLUME REQUIRED (CU FT)

CENTRIFUGE ' 1,305

'EXPERIMENTS . 5,910

MAINTENANCE : 600

SUBSYSTEMS PLUS

PRESSURIZED  STORAGE g

STATION , 949
BSM | 1,550

ACCESS, TRANSFER, : 6,874 @

& STRUCTURE

TOTAL 17,188 Q

EXPERIMENTS

EARTH 3,100
ASTRO 5,460
ERV | 4,350 ¢
UNPRESSURIZED EXPENDABLES 650 |
| SOLAR PANELS 2,110
¥
CLEARANCES & 5,000 (
LOST VOLUME ,
BOEING TOTAL 20,670 ¢

74
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' VOLUME COMPARISON

REQUIRED

BASELINE

MAXTMUM
22 FEET

‘MAXIMUM
33 FEET

IS AP N A RT3 S0 0 ot 93  LE E  a GA T Y S — e i —— et
b 35

I PRESSURIZED

[voLume (cu |

17,188

15, 388

|UNPRESSURIZED)|
YvoLume (cu ) |

20,670

17,290

"I70TAL VOLUME |

Hicu FM)

ESOEING

37,858

32,618

75

37,900

49, 500
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D2-114017-1

TRAFFIC PATTERNS

DIA
FOR 10 DAYS)

(2 CREW MEMBERS

33!

.

(2 CREW MEMBERS
FOR 10 DAYS)

22' DIA

77
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D2-114017-1

DIAMETER SELECTION SUMMARY

' LAUNCH -
NOMINAL | max. TOTAL XSEUDNE‘EK TRAFFIC |CONFIG. | VEHICLE | ponr |oper
ET) VOLUME (CU FT) (CU FT) PATTERNS | VERSATILITY fé)ml?’]f\yl'- ABILITY | FACILITIES
: | : Lo RAIL
10 17,500 614  |[INADEQUATE| |NADEQUATE ALL TRUCK oK
‘ AREA AIR
, : BARGE
, EXCESSIVE AR
R 7,500 1,380 BEEE 10 | INADEQUATE ALL BARGE OK
| IGH DECK ALL Al
22 37,900 2,970 ?o [‘)"ECK ACCEPTABLE oy BA?(GE oK
» TITAN 1lI

MINIMUM :
DECK TO : SIC/sll

DECK ONLY

EBEFESIA &
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D2~114017-1

WEIGHT VS PRESSURE LEVEL
70} .

i ' R
60 2 NEE
504 TRV

30 STRUCTURE ONLY

WEIGHT ( 1000 LB )

20 @ 33-FT DIAMETER
‘ ® VOLUME = 16,245 CU FT
. ® TWO PRESSURE BULKHEADS WITH TENSION TIES
10l ® CRYO STORAGE + | H.P. TANK
| ® ONE REPRESS/90 DAYS (NO RESERVES)
co _— ® 13-LB/DAY LEAK @ 10 PSI + RESERVES

BIEING INTERNAL PRESSURE ( PSIA)

79




PRESSURE CHANGE EFFECTS

D2—li4017—1~

]4-7 // //'
= \ s _-~\_PRESS. REDUCTION
o - Vg TO 5 PS|
~100 b -7 ___PRESS. REDUCTION
g 7 5 W\///% 10 7.5 PS|
tv4aiad 1 :
0 ! &PLASTIC .
& 3.0 / WIRE ZCOTTON
PAINTED SURFACE .
0 1 2
—IN/SEC - BURN RATE
-==—=HOURS - O,, PREBREATH TIME
| _ 1 HR, 24 MIN O,
14.7 N
L 0., UMBILICAL
2
2.5 N— ]
. ~—1 HR.
. 45 MIN O, 24 MIN O,
< IO.OU\ n -10.0% ul\
v . g c.
= NO O, PREBREATHING 12 VIR = =
2 TN surT ‘
. & 5.0k N - 5.0} —— 5.0}
°l [ B2 N A | 0| | I eva |
STATIONAIRLOCK OR STATION'AIRLOCK ORr - STATION'AIRLOCK ¥
BB EIRIEE ERV ERV ERV

80
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PRESSURE LEVEL SELECTION

PRESSURE
LEVEL
(PSI)

10.0

REL
TO

EARTH

2/3

WT. OF

PRESS.

STRUCT
(LB)

27,500 .

WT. OF ECS

& SUPPLY

(LB) RATE

29,000

SAFETY

BURN

+36%

ESCAPE

MARGINAL

EVA

OPERATIONAL
COMPLEXITY

MINIMUM

COMPLEX

14.7

33,500

39,000

+0%

POOR

HIGH

BOEINEG

81
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D2-114017-1

MANNED VS UNMANNED LAUNCH

NO. OF LAUNCHES . ~ RELATIVE COSTS
LAUNCHED A PAYLOAD
BY IN ORBIT (LB)
R&D OPERATIONS I R&D |OPERATIONS{ TOTAL
1 PLUS ‘
o] stesst 0 | ChARE lo.sz 0.13 0.65
Z
8 PLUS
% $1B 0 1 sPARE | O 0.35 0.35
5| 1oTAL 0 o Josz| .48 (BASE)
3 PLUS 1 PLUS
1 sic/sil Y SPARE" | spaRe 09 0.13 1.04 -12,250
% ' 7 PLUS
z $1B 0 | CPARE 0 0.30
=
| 3 LAUNCHES | 8 LAUNCHES
TOTAL 45/C 10 5/C ! 0.91 0.43

¥

® NO R&D COSTS FOR S1B OR SIC/SlI

® ALL S1B LAUNCHES ASSUME MANNING CAPABILITY ’
® ERV VEHICLES (GFE) N

® EXPERIMENT COSTS NOT INCLUDED (GFE)

BOEIANE
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D2-114017-1

EXPENDABLE REQUIREMENTS

INCLUDES CONTAINERS
| APPLIES TO BASELINE CONFIGURATION

!
i
I
o

EXPERIMENT

SUPPLIES
404

EXPERIMENTS
50 ' SPARES

PROPELLANT

. POWER
. ECS

NITROGEN

WEIGHT (1000 LB)

OXYGEN

B

‘ - CREW SYSTEMS
(FOOD, PERSONAL HYGIENE, ETC)

10

e I S 1S i 1 2281 i g SRR PR 2L Ty 1 ARSI M SR H o VARG

ETEI L A TIME (DAYS)

D S s s e



D2-114017-1

RESUPPLY WEIGHTS COMPARISON

90-DAY RESUPPLY* , NO RESUPPLY
| T ITEM (1-YEAR LIFE)
INITIAL LAUNCH RESUPPLY VEHICLE
1,736-2,155 1,002-1,164 OXYGEN 4,742 -5,647
2,445-2,978 1,589 -1,851 NITROGEN 7,212 -8,531
1,826 1,461 FOOD 6,209
210 168 MEDICAL 714
936 936 PRESSURE SUIT 3,744
340 272 ECS . 1,156
) 6,190 -0 PROPELLANT 6,190
0 304 POWER 912
3,564 583 SPARES 5,940
44,100 2,710 EXPERIMENT ** 52,230
3,027 1,782 EXPER. SUPPLIES ** 8,373
64,374-65,326 10,807 -11,231 TOTAL 97,422 99,646
118,831 -161,105 25, 581 FIXED 118,831 -161,105
64,795=-21,569 1,512-1,088 AVAILABLE 31,747 - (-12,751)

V- 20777 7 *BASED ON 1-YEAR MISSION

** DOES NOT INCLUDE RADIATION SHIELDING

86
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D2-114017-1

IMPACT ON EXPERIMENTS

90-DAY RESUPPLY

NO RESUPPLY (1 YR)

EXPERIMENT WEIGHT CAPABILITY
(INITIAL LAUNCH)

111,922/68,696

92350,/47852

EXPERIMENT CHANGES

ADD AS REQUIRED

NONE POSSIBLE

OR ADDITIONS ‘EACH 90 DAYS

DATA RETURN .-USE MANNING . SPECIAL CAPSULE
MODULE REQUIRED

FILM RESUPPLY EACH EXCESSIVE RADIATION

90 DAYS

SHIELDING

¥

CREW ROTATION

CAPABLE OF ROTATING

, UPTO 6 EACH 90 DAYS

RETURN BY ERV ONLY
DURING MISSION

SOEING

88
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D2-114017-1

CONSIDERATIONS
® TEST MINIMIZE SYSTEM LEVEL TESTS
® TANKS — — OUTSIDE OF PRESSURIZED VOLUME

® |NTERFACES — GROUP SUBSYSTEN\S OR COMPONENTS TO
SIMPLIFY AND MINIMIZE

@ RIC ENGINES  MAXIMUM MOMENT ARM |
- MINIMUM HEAT AND CONTAMINATION TO SOLAR
ARRAY AND OPTICS

® SOLAR ARRAY AND——  MINIMUM DRAG TORQUE
RADJATORS  MINIMUM EXPERIMENT INTERFERENCE
MAXIMUM SEPARATION FROM DOCKING

® ATTITUDE CONTROL——— MINIMIZE ALIGNMENT ERRORS. PROVIDE REQUIRED
- SENSORS VIEWING

@ CMG - INSIDE OR OUTSIDE ACCEPTABLE

EDESA L

89




D2-114017-1

- BASIC SUBSYSTEM MODULE

® ELECTRIC POWER SYSTEM
@ ENVIRONMENTAL CONTROL
AND LIFE SUPPORT SYSTEM
@ STABILITY AND CONTROL SYSTEM
@ PRESSURIZED STRUCTURE

LOCATIONS .- :
AFT FORWARD , CENTER

g 2 %

W

@ CONSTRAINS ORIENTATION @ REACTION CONTROL UNACCEPTABLE
® COMPLEX TRAFFIC PATTERN ©® COMPLEX STOWAGE OF SOLAR PANELS
@ CONSTRAINS EXPERIMENT PACKAGING AND RADIATORS ,

BV EIN &

90




D2-114017-1

RECOMMENDED APPROACH

SUBSYSTEM LOCATION

® SUBSYSTEMS GROUPED TO :
® SIMPLIFY INTERFACES; -
® MINIMIZE INTERFACES; :
. ® MINIMIZE SYSTEM LEVEL TESTING.

® COMMON MOUNT FOR ATTITUDE CONTROL SENSORS

, ® RCJ MODULES LOCATED FOR MAXIMUM ARM AND MINIMUM
y EFFECT ON SOLAR PANELS AND EXPERIMENTS.

@ SOLAR ARRAYS LOCATED TO MINIMIZE' DRAG, EXPERIMENT
INTERFERENCE, AND DOCKING INTERFERENCE.

. BOEINEL @ INTEGRAL RADIATORS.

91
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D2-114017-1

ALTERMATE CONFIGURATION
NUMBER 984-2204

r/ ('\4.
—. —— STA 2519.00
WEIGHT STATEMENT

© ERV'S & SUPPORT

© INSTRUMENT UNIT
© BASIC S/S MODULE

24,000
3,800
4,150

25,800

0 ADDITIONAL BSM EXPENDABLES 10,726

——STA 1564.0
: @ PRESSURIZED STRUCTURE

® AFT INTERSTAGE
® PROPULSION §/S
©STATION S/S
J @ CONTINGENCY (258)

© EXPERIMENTS

© EXPERIMENT SUPPLIES

R
L~ STA100.0
— STA 115.94

B EINE

o UNALLOCATED

1

32,840
10, 470
11,165
16,136
22,160
44,100
3,027

I

208,774

39,226

248,226




ORIENTATION:
PRESSURIZED VOLUME: 17,500 FT3
' UNPRESSURIZED VOLUME: 19,255 FT3
GROSS FLOOR AREA: 2,200 FT2

D2-114017-1

ALTERNATE CONFIGURATION
NUMBER 984-2204

© SOLAR EXPER, LAB

® PHYSICAL SCIENCE &
ELECTRONICS LAB

® STELLAR EXPER. LAB
& FILM PROCESSING

® EVA

® STORAGE

| ® POWER
© EC/LSS

®5CS

© PERSONAL
HYGIENE

EARTH-END DOWN

® WARDROOM

® CREW
®STORAGE

QUARTERS
® STORAGE

L

©ISOLATION
WARD

o CAMERAS

G EVA

O FILM
PROCESSING
STORAGE

' BT EIN

95 .
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D2-114017-1

ALTERNATE CONFIGURATION o
oL cnim . NUMBER 984-2203

FARING/\ () 035 ')
SLA - —
an \

ORBITAL |
SPACE
STATION £ P
/IR St
- —STA 2519.00 %
SEPARATION :
POINT ,
5-11 AN
, WEIGHT STATEMENT A
- ® NOSE FAIRING 1,750
‘ -STA 1564.0 ®SLA . 3,800
SEPARATION ‘ ® INSTRUMENT UNIT 4,150
POINT ot ® BASIC SUBSYSTEMS 23,030 .
. @ ADDITIONAL BSM
~t EXPENDABLES 10,643
RS ® PRESSURIZED STRUCTURE 34,440
S-IC 2 ® ERV'S & COMPARTMENT 5,250
o © AFT INTERSTAGE 11,720
P ® PROPULSION MODULE 11,165
1 ® STATION S/5 16,136
LA ' ® CONTINGENCY (25) (25%) 23,685
s ' ® EXPERIMENTS 44,100
_STA 100.0 Ey | ~ ® EXPERIMENT SUPPLIES 3,027
' ST':‘??;‘ o4 ’ TOTAL 192,916
® UNALLOCATED 55,084
BT EIAN L 548, 000

96 \




D2-114017-1 -

ALTERNATE CONFIGURATION
NUMBER 984-2203

ORIENTATION: " EARTH-NOSE DOWN

© PRESSURIZED VOLUME: 16,600 FT3

UNPRESSURIZED VOLUME: 22,870 FT
GROSS FLOOR AREA: " 1,835 F12

o PHYSICAL
SCIENCE LAB

o EVA

® FILM PROCESSING

@ ELECTRONICS LAB

e MAINTENANCE : .
¢ STORAGE

au

”

. ® COMMAND & CONTROL
B4 ® CLINICAL LAB

S ® GYMNASIUM

SR ® GALLEY

S s ® WARDROOM

‘ ® STORAGE

©® CREW QUARTERS

@ STORAGE

® PERSONAL HYGIENE
o ISOLATION WARD,

* BIOSCIENCE LAB

® STORAGE |

TN

97 .




W 86
w 00084 | R DRI T ET
890 '¥¥ QaLvYD0TIVNN AR y6°SIL V1S— -
) 266 €02 V101 . | , .
$3114dNS . | .
£20°¢ - INIWIREdX3 IS ,
) ool ‘v¥ - SINIWI¥dX3 : | . -
y2e'LT ADNIONILNOD | S IS VIS -
096°S1 S/S NOILVIS . . ,
W ‘ , 1S
052°S /$1¥0ddNS ® S.A¥3 ‘ \.& v
$179VANIdX3 TN 16T VISl
) 91011 wsg T¥NOI1LIaay IO ILV1S
\ - Al 3ovds
31ndow IV LI9¥0
008°SZ  ~ WILSASENS DISve 6€2€ V1S--\f=
\ LovE w1V dv2
) S9L L1 5/ NOISINdOUd 160N
IWNLONALS
V 0e2’9  Q3IZI¥NSS3Yd 14V
) 34N LONALS
SLv 08 Q3Z13¥N$S3Ud
24N LONYLS
) 0£6’S  Q3IZI¥NSSIYINN AMd
0sL'y LINN INIWNYLSNI
w 0L’y ONI¥IVd ISON

INIW3LVYIS IHOIIM

L 0Ze-¥86 ¥ITWNN

NOLLYYN9IINOD ILVNYEILIV

g . T-LT0%11-3d,




IOViIOls e

INIIDAH TYNOSYEId o
gv1 IVOINITD @

. WNISYNWAD @
SYILIVNO M3¥D e
AITIVO @
WOOYJIVM @

QIvVM NOILYIOS! o

3OVEOQLS ©

gv1 IDN3IDSOId @

av1 SOINQYLD3 1T @

8V IDNVYNIINIYW o
ONISSIDOU Wlid @

gv1 IDN3IIDS TVDISAHd e
gv1 ONIINIONI @

VYAl @

TOYINOD ? ANYWWODO ©

66

714 €59°1
gldozs’él

¢4 058761

NMOQ A1138-H1¥v3

TZE-+86 43EWAN
NOILY¥NSIAN0) ALVNUILTV

T-LT0%11-2d

TAIITDE

'v3YY 40074 SSO¥D
IWNTOA QIZINSSAVINN
AWNTOA A3ZNAUNSSI ¥

NOWVININO




D2-114017-1

 ALTERNATE CONFIGURATION
NUMBER 984-3205

WEIGHT STATEMENT

NOSE FAIRING 4,170
JANSTRUMENT UNIT 4,150
FWD UNPRESSURIZED STRUCTURE 5,930
- STA 35246 , : . PRESSURIZED STRUCTLRE 40,875
NOSE : " , > AFT UNPRESSURIZED STRUCTURE 13,460
FARRING ' ' PROPULSION S,°S 11,165
BASIC $/5S MODULE 25, 800
ORBITAL | N < : ADD'lTlONAL BSM EXPENDABLES 11,224
SPACE e ' ERV'S & SUPPORT 25,400
AN =2 o STATION §/S 15,956
STATI s . NI 170
ON ~d CONTINGENCY (25%) 26,935
e - STA 2519 \ EXPERIMENTS 44,100
i ‘ . EXPERIMENT SUPPLIES 3,027
TOTAL 232,192
s+ \ UNALLOCATED . 15,808
- ’i: T g N \ ' 248, 000
xxxxxxxxxx Y 1 ’ ,i ’ i '17 .A 2
s fommml STA 1564 L ' L N < St
"/ e
5-1C
¥ ;
i el
\ F 3
L3I g7a 1159.4 .
T EIA L “ - .

100




D2-114017-1

ALTERNATE CONFIGURATION

‘ ' NUMBER 984-3205
ORIENTATION: EARTH-AF3T END DOWN B
PRESSURIZED VOLUME: 20,700 FT AN D )
UNPRESSURIZED VOLUME: 28,800 FI* R oK : LD © BIOSCIENCE LAB
GROSS FLOOR AREA: 1,653 F12 : J)!] - : . ES.ZA PROCESSING
X »>, | .
. X

2 g : e ASTRONOMY LAB
Arotg L © PHYSICAL SCIENCE LAB
- ' ® ELECTRONICS LAB

AL © MAINTENANCE FACILITY
© STORAGE

~
\
,;;“..I:’;"'* = Al
: | \iees
 ®CAMERA MODULE O ‘ 4 :
' ®BSM ¥ : . ® GYMNASIUM o PERSONAL HYGIENE
® SOLAR PANELS : . o COMMAND & CONTROL @ ISOLATION WARD
® EARTH SENSORS | ® WARDROOM © CLOTHES DRYING
.® GALLEY ’ ® STORAGE
; © CREW QUARTERS
= ' e CLINICAL LAB

EEIR L

101




D2-114017-1 Q

ALTERNATE CONFIGURATION FEATURES

VOLUME (FT GROSS . R LAUNCH
CONFIGRATION | oo (NCL S"‘(“C?”RE)' peci | M oo™ gy | OO ORI T | VEIGHT
- (FT) AREA « | LOCATION LOCATION| TION MARGIN
PRESSURIZED | UNPRESSURIZED] (FT2) |  DECKS STOWAGE | (13
M €
. 4 NASA LIFE EARTH
15,388 16,300 1,662 PLUS FWD | BOAT (3. FWD BELLY AFT } AFT | 59,035
CENTRIFUGE MAN & 3 DOWN
ONE MAN) @
‘ 5 NASA LIFE . EARTH
16,600 22,870 1,835 PLUS INTEGRATED | BOAT (3 SIDE NOSE AFT | FwD | 55,084 i
CENTRIFUGE : MAN & 3 DOWN
ONE MAN)
6 ™o EARTH ‘ @
17,500 19,255 2,200 PLUS CENTER | THREE MAN]  SIDE AFT END | FWD | AFT | 39,226
CENTRIFUGE APOLLO DOWN
(
: . 2 NASA LIFE EARTH o
19,850 19,720 1,775 PLUS AFT BOAT (3 AFT BELLY fwp | FwD | 44,068 ,
. CENTRIFUGE MAN 3 3 DOWN ] 4
ONE MAN)| 9
2
PLUS . WO EARTH
20,700 28,800 | 1,990 : AFT THREE MAN]  AFT AFT END | FWD | AFT [ 15,808
CAMERA
APOLLO DOWN
MODULE
4
' v O INCLUDING
G004 CENTRFUGE .
ALY MESR L ,
102
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D2-114017-1

SELECTION CRITERIA

© @ EXPERIMENT ACCOMMODATION

© WEIGHT AND VOLUME ALLOWANCE
@ MOUNTING AND VIEWING CAPABILITY

® VERSATlLITY

'® LAUNCH WEIGHT MARGIN
® GROWTH CAPABILITY

" @ INTERNAL ARRANGEMENT
® AVAILABLE VOLUME

" @ CREW ACCOMMODATIONS

~ ®FLOOR SPACE -
- ®TRAFFIC PATTERNS
 @SAFETY.

@ COST AND .-AVAILA;BILITY.V~ o

|

EOEING

103
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D2-114017-1

OPTIMIZATION AREAS

@ SUBSYSTEMS LOCATION

® SIZE FOR 7.5 PS|

@ DETAIL SENSOR MOUNTING |

® ACCESS PROVISIONS DURING ASSEMBLY
® STRUCTURAL DETAILS

© RADIATION PROTECTION

® INTERIOR LAYOUT

© SOLAR ARRAY LOCATION AND ARTICULATION
® MINIMIZED RESUPPLY .

| BOEINEG
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D2-114017-1

CRITICAL LEAD-TIRAE ITERLS

[ MONTHs AFTER GO-AHEAD [ 1]2[3]4]s5]ef7]8]9 To[niz[va1a]is[ie]1718]is]20] 21]22[ 23] 24] 25] 26]27] 28 29 30|

PROCUREMENT
SPECS RELEASED

(1)  WATER ELECTROLYSIS UNIT
(EC /LS SUBSYSTEM)

(2) CRYROGENIC TANKS
(EC/LS SUBSYSTEM)

“

(3) CONTROL MOMENT GYRO
(STABILIZATION &
CONTROL SUBSYSTEM)

(4) REACTION CONTROL
TANKAGE &
PRESSURIZATION
(STABILIZATION &
CONTROL SUBSYSTEM)

14

(5) COMPUTER DATA ADAPTER

(COMMUNICATIONS &
DATA MGT)

Y siip e i

Y

REDESIGN & DEVELOPY

et

IDESIGN & DEVELOPj

nnnnn

EDESIGN & DEVELCPR "

108
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D2-114017-1

PROGRAM SCHEDULE

ACCELERATED - EARLY SUBSYSTEMS

YEAR 1967 1968 1969 1970 1871 1872
T T 1T | i T T T T HE 1
E»Hu‘pi‘HHH:EH!laisiygrlwi‘;RéLéml‘T!WHHH;IH1LIHHIHIIHHJle
STUDY  STUDY PHASEB & C PHASEH & C SHIP FLIGHT
- DESIGN REVIEW CRITICAL DESIGN
GO-AHEAD COMPLETE  |GO-AHEAD co;mﬂ& DES JGN REV /rvitw ConpLene  [UMITNO. 1 LAUNCH
PRELIMINARY MAJOR MILESTONES .
v - -
EXPERIMENT SPECIFICATIONS REQUIREDL b poe) \minaRy ECRS T’I:':;EAE GO-AHEAD SYSTEM QUAL
CONCEPT STUDYY 774 PROCUREMENT TEST COMPLETE
- SEEC AR DMW!Q\G’SRTEEL;A!S’:ELIMI NARY ,SYSTEM CRITICAL]
P Y
DERNITION L7 DESIEN REVIEW / DESICN REVIEW N ’
INITIATE PROCUREMENT / com X
OF JLONG-LEAD MATERIALS DEVELOPMENT/ OPERATIONS PHASE
ENGINEERINGDEVELOPMENT TESTY  SUSTAIN /|
b x T Ferinin et N
[CLASES 11 & 111 MOCKUP BUILDUP | SUSTAIN !
oo m e (B
. TRAINING FACILITY !
BRABUS™ | ___CREWTRAINING /
‘ DETAIL FABRICATION |
' DNGTREERING DEVELDPRENT | corernim 7
hosns Bolage o | _SUSTAIK
STATIC TEST MODEL ASSEBLY.TSTATIC TEST
S|IMULATORS FOR DEXPRRI & SUBSYSTBAS AVAJLABLE SH"” T0 KsC
| DYNASIC TEST MODEL ASSEMBLY] | REFURBISH | [LAUKCH COMPATIBILITY CHECKOUT

I DYRRIC TS
3 I3
' ECAS TEST MODEL ECAS | ppenUCTION TEST SUPPORT
| ; ASSEMBLY | TFSTING | PRODUCTION STS)

f ! PROTOTYPE EXPERIMINTS &

i b ! SUBSYSTEMg AVAIL%BLE § ~-GSE INTEGRATION & CHECKOUT
. N b -

‘ ; ; SYSTEM INTEGRATION 4

; ; [MODEL ASSEMS] l SUSTAN

SUBSYSTEMS AVAILABLE | SHIPTO MSC |SYSTEM QUAL TEST -

i a ¢ it
. g P OOF TEs] woos *IMISSION SIMULATION
‘. : ACCEPTANCE SHIP

FLIGHT MODEL |*
N ’ !

; + BACKUP
! LAUNCH }}{UNCH

. e—— RV {CE PATH

(PG ESA E PRELAUNH OPNg |

i i

S

111
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D2-114017-1

RECOMMENDED SUBSYSTEM TYPES

ELECTRICAL POWER — SOLAR CELL/BATTERY

® ATTITUDE CONTROL — CMG/RCJ

ENVIRONMENTAL CONTROL/LIFE SUPPORT
CRYOGENIC O,, N, SUPPLY, MOLECULAR SIEVES
MULTIFILTRATION OF WATER PLUS MAKE-UP -

COMMUNICATIONS — IMPROVED APOLLO

CREW SYSTEMS

MIXED FOOD MENU
REUSABLE CLOTHING
SHOWER |
MEDICAL PROVISIONS THROUGH THERAPY
- CENTRIFUGE, LINEAR ACCEL., & EXERCISERS

® PROPULSION ,

CIRCULARIZATION USING LM DESCENT STAGE ENGINE
STATION KEEPING USING RCJ

| BOEINEG
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NOSE

FARING

ORBITAL
SPACE
STATION

$-1C

i

STA 3524.6

~ STA 2519

- STA 1564

STA 1159.4

DO ESRS L

» D2-~114017-1

 PREFERRED ARRANGEMENT

NUMBER 984-3205

. - N

g
~ STA 3260.6( 3 ETT
NP

LIRS g

115

WEIGHT STATEMENT

- NOSE FARING

INSTRUMENT UNIT
FWD UNPRESSURIZED STRUCTURE
PRESSURIZED STRUCTLRE
AFT UNPRESSURIZED STRUCTURE
PROPULSION §,7S :
BASIC S,/S MODULE
ADDITIONAL BSM EXPENDABLES
ERV'S & SUPPORT
STATION S/S
CONTINGENCY (25%)
EXPERIMENTS
EXPERIMENT SUPPLIES

TOTAL
UNALLOCATED

4,170
4,150
5,930
40,875
13,460
11, 165
25,800
11,224
25,400
15,956
26,935 -
44,100
3,027

232,192

15,808

248,000
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D2-114017-1

- CONCLUSIONS |

CONCEPTS STUDIED:
e ARE FE/_\S:BLE
® GIVE FLEXIBLE EXPERIMENT CAPABILITY
_ ® PROVIDE A BASIS FOR SELECTIONS |
BSM SUBSYSTEMS COST-EFFECTIVE EXCEPT ECS/LSS
1970-71 OPERATIONAL DATE IS OPTIMISTIC

BTESA G
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D2-114017~1

SECOND-HALF STUDY PLAN
- BASIC STUDY

STUDY MONTH 3 4 5 6 7
CALENDAR MONTH JUNE| JULY | AUGUST |SEPTEMBER| OCTOBER [NOVEMBER
\ FINAL FINAL
_ MONTHLY FINAL | REPORT | REPORT
_ PROGRESS REPORTS ORAL | DRAFTS | DISTR
REPORTS A4 v v A 4 S A—
TASKS

. FINAL REQUIREMENTS
SPACE STATION SYSTEMS

“EXPERIMENT CAPABILITIES
CONFIGURATION UTILIZATION

CREW >IZE ASSESSMENT

TIMELINES .
DESCRIPTION & INTEGRATION
SUBSYSTEMS - 7
REFINED CONFIGURATION
CONFIGURATIONS g

, O ATED LOGISTICS AND MAINT. CONCEPT
LOGISTIC SUPPORT

PLANS AND COST
PROGRAM DEFINITION ’

FINAL REPORTS

WEIME

119




D2-114017-1

ADDENDUM STUDY OBJECTIVES

lNVESTlGATE‘THE FEASIBILITY OF A COMBINED CONFIGURATION FOR
* BOTH EARTH ORBITAL AND PLANETARY MISSIONS USING THE SAME
BASIC SPACECRAFT HARDWARE.  PLAN AN EVOLUTIONARY PROGRAM

10 .
® OBTAIN MAXIMUM EARTH ORBIT EXPERIENCE ON
, PLANETARY HARDWARE L

® MINIMIZE OVERALL DEVELOPMENT COSTS .

BTEIRN &

120




D2-114017-1

MISSION REQUIREMENTS
SUBSYSTEM ANALYSIS
LOGISTICS & RELIABILITY
EXPERIMENTS & UTILIZATION
CONFIGURATIONS,

PROGRAM DEFINITION

MISSION CONCEPT EVALUATION

REPORTS

P

ADDENDUM STUDY SCHEDULE

STUDY MONTH {3 | 4« | 5 | & | 7
CALENDAR MONTH - MAY § JUNE JuLy AUG SEPT ocT NOV

MIDTERM FINAL FINAL |FINAL
REPORTS ORAL ORAL REPORT | REPORT]

WMONTHLY PROGRESS REPORTS DRAFTS | DISTR
\'4 \ 4 \ 4 A4 L 4 A4

TASKS :

B EI >
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D2-114017-1

4-MAN MARS FLYBY

984-2301

PROPULSION MODULE
PROPULSION ENGINES (2)
EARTH ENTRY MODULE (EEM)
PROPELLANT TANKS (8)

RCS TANK :

RCS NOZZLES

ECS STORAGE

MISSION MODULE
SUBSYSTEMS INSTALLATION
MEDICAL AND SURGICAL SUPPLIES
FOOD STORAGE
PRESS. SUIT “PLSS STORAGE

WARDROOM

STATEROOMS

HYGIENE AREA ‘
COMMAND STATION AND
EXPERIMENT CONTROL CENTER

EXPERIMENT MODULE
SOFT LANDER PRCBE

» PRESSURIZED VOLUME 3810 FT% ATMOSPHERIC “HARD LANDER PROBES

UNPRESSURIZED VOLUME 9250 FT ORBITER
2 MSSR BIO-LAB
GROSS FLOOR AREA 346 FT MSSR BIO-L
B FT DIA, ANTENNA
20.5 FT DIA. ANTENNA
SOLAR PANELS
BT ETA L ’

123




——STA 4840

——STA 4414

STA 3622

STA 1781

4_,_>_’_STA115.9

BV EIA &

6-MAN MARS FLYBY
984-2302

124

WEIGHT STATEMENT

MISSION MODULE

EEM

MCPM

MM EXPENDABLES
MIDCOURSE PROPELLANT
METEOROID PROTECTION
RADIATION PROTECTION

EXPERIMENT MODULE
& EXPERIMENTS

”

UNCOMMITTED

57,950 -
21,450
16,150
27,240
18,200 -
12,400
600

40, 750

11,200

TOTAL 205,940




D2-114017-1

6-MAN MARS FLYBY

984-2302

PROPULSION MODULE
PROPULSION ENGINES (2)
EARTH ENTRY MODULE (EEM)
PROPELLANT TANKS (6)
RCS TANK
RCS NOZZLES
ECS STORAGE

COMMAND STATION AND
EXPERIMENT CONTROL CENTER

SUBSYSTEMS INSTALLATION

MEDICAL AND SURGICAL SUPPLIES

FOOD STORAGE

PRESS. SUIT /PLSS STORAGE

WARDROOM
STATEROOMS
HYGIENE AREA

" EXPERIMENT MODULE

: PRESSURIZED VOLUME SOFT LANDER PROBE

5700 e ATMOSPHERIC /HARD LANDER PROBES
ORBITER
UNPRESSURIZED VOLUME3 MSSR BIO-LAB '
9250 FT MSSR PROBE -
8 FT DIA, ANTENNA
GROSS FLOOR AREA ) 20.5 FT DIA. ANTENNA
692 FT SOLAR PANELS

BT EIA L

125
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D2-114017~1

COMMON ELEMENT STUDY

ELEMENT

DUAL PURPOSE CONFIGURATION

CRITERIA

INVESTIGATION

MISSION MODULE

COMMON EXCEPT:
GYMNASIUM
ISOLATION WARD

WARDROOM FOR EXERCISE
STATEROOM FOR ISOLATION

PRESSURIZED
EXPERIMENT BAYS

EARTH ORBIT ONLY

TRADE EXPERIMENTS /RESUPPLY
WITH MARS STORAGE. MODULARIZE
BASIC SPACECRAFT

CENTRIFUGE

EARTH ORBIT ONLY

- ELIMINATION

SPACESUIT/PLSS

LIMITED EVA ON THE MARS
MISSION

TRADE RESUPPLY WITH ADDITIONAL
MARS MISSION STORAGE

(2) 3 MAN CAPSULES VS

EEM /ERV COMMON ENVELOPE & LOCATION
(1) 4 TO 6 MAN CAPSULE .
GREATER IMPULSE ON THE DETERMINE VOLUME /WEIGHT
PROPULSION MARS MISSION PENALTIES '
SIMILAR THRUST LEVELS COMMON ENGINES
SUBSYSTEMS ENVIRONMENT DIFFERENCES TRADE COMMON DESIGNS
BDESA

127
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